The objective of this work was characterize the floristic diversity and the phytosociological structure of the mangrove in the São Francisco River estuary in order to contribute to the conservation of this ecosystem. Thirtyfour sampling sites were selected, according to ongoing structural mosaic in the region ranging from 100 to 400 m between themselves, in a total useful area of 0.7625 ha. The evaluated parameters were: density of live and dead trunks; living and dead Basal Area; Absolute Frequency, Relative Frequency and Importance Value. Three typical mangrove species of the São Francisco estuary were found such as Avicennia germinans (L.) Stearn, Rhizophora mangle L. and Laguncularia racemosa (L.) Gaertn. F. Gaertn. The forest height ranged from 2.88 to 15.63 m, the DBH from 3.95 to 19.74 cm, live basal area from 4.22 to 47.83 m² ha -1 and dead basal area from 0.50 to 59.63 m² ha -1 . The living trunks density ranged from 375.00 to 9100.00 trunks ha -1 and dead trunk density from 100-2800 trunks ha -1 . The described results in this study demonstrated that the mangrove forests presents a structural variability that may be associated with environmental characteristics (marine erosion) and anthropogenic factors. The peculiarities of each site emphasize the importance of preventive actions in the ecosystem conservation. Keywords: Avicennia germinans; Rhizophora mangle; Laguncularia racemosa; Phytosociology.
INTRODUCTION
Mangroves are inserted in tropical and subtropical regions, being an authentic coastal forest whose structure and diversity of species are highly adapted to the topographical and geomorphological differences, saline fluctuations and tidal amplitudes. This ecosystem plays a key role in coastal geomorphological stability and biodiversity conservation (BARBIER et al., 2011) .
Mangrove forests, although highly productive and located in legally protected areas, have changed their dynamics exponentially. The occupation of the coastline is configured as the main tensor agent in these environments, by promoting greater deforestation, landfills and dumping of sewage. These anthropogenic impacts can cause changes in the physical, chemical and biological properties of the ecosystem, directly reflecting the socioeconomic relations of the population dependent on this environment (MARTINS et al., 2011) .
Based in the global estimates of Giri et al. (2011) , it is possible to register a reduction of 14.548 km² of areas occupied by mangroves in a period of one year. According to ADEMA (2012) , it is estimated that in the Sergipe state, the current area occupied by mangroves is approximately 256.26 km² equivalent to 1.17% of the territory, distributed along 163 km of coast.
The municipality of Brejo Grande, located in the São Francisco estuary, presents the largest mangrove areas in the state of Sergipe, around 20392 km², equivalent to 13.6% of the municipality area (ADEMA, 2012) . However, in the last two decades, the changes introduced in the São Francisco river basin related to the indiscriminate use of land and control of the river flow by dams, are promoting changes in the dynamics of the estuary, being possible to observe a significant reduction of the area occupied by mangrove forests (SANTOS et al., 2011) .
The main factors correlated with these losses of mangrove area are described by Blasco et al. (2001) : deforestation, change of use and occupation of land, hydrological changes, pouring chemicals and climate change. Despite a wide structural variability, the number of plant species is reduced, since the mangrove ecosystem houses a typical vegetation adapted to the specific conditions of insolation, flood, salinity (MACEDO et al., 2007) . Seven mangrove species occurring in Brazil are described: Rhizophora mangle L., Rhizophora harrisonii Leechm, Rhizophora racemosa G. Mey, Avicennias chaueriana Stapft e Leechm. Ex Moldenke, Avicennia germinans (L.) Stearn, Laguncularia racemosa (L.) F. Gaertne Conocarpus erectus Jacq. (SCHAEFFER-NOVELLI; CINTRÓN, 1986) .
The structural characterization of forests can be divided into two types: horizontal and vertical. The first is analyzed through quantitative parameters that indicate the occupation of individuals in forest horizontal space, which are density, frequency and dominance, in absolute and relative terms (SANQUETA et al., 2009) . The combination of these parameters provides the Importance Value -VI, which measures the share of each species relative to the other, and the verification of the form of their spatial distribution (SILVA et al., 2002) . The second type of characterization is intended to indicate the stage of successional species within the forest. The study of the upper strata, middle and bottom allows the knowledge of the sociological position of existing species (FINOL, 1971) . The combination of these analyses provides the amplified VI (VIA) of each species, featuring a phytosociological importance within the studied forest (SANQUETA et al., 2009) .
The objective of this work was to characterize the floristic diversity and the phytosociological structure of the mangrove in the estuary of the São Francisco River in order to contribute to the conservation of this ecosystem.
MATERIAL AND METHODS
This study was conducted in the mangrove forests in the estuarine-lagoon region of the São Francisco River, located in the municipality of Brejo Grande (10 ° 25 '38 "South, 36 ° 28' 12" W) , in Sergipe state, Northeastern Brazil. This municipality has an area of 149.2 km² and is approximately 137 km to Aracaju, the state capital. It is limited to the North with the state of Alagoas; To the Northwest with the municipality of Ilha das Flores; To the east with the São Francisco River, to the west and southwest with the municipality of Pacatuba and to the south with the Atlantic ocean (ALVES et al., 2007) .
According to ADEMA (2012) , this estuary occupies an area of 35.31 km², of which 20.39 km² are covered by mangrove forests. The average annual temperature is 25 °C and the annual rainfall average of 1201.7 mm, with the heavy rainfall registered between the months of March to August. According to Koppen, the climate is classified as dry megathermal sub-humid.
For the vegetation characterization, we used a synthesis of the following works from Schaeffer-Novelli; Cintrón (1986) e Bernini; Rezende (2011), adopting the plots method, with adaptations to local conditions. Thirtyfour woods were selected by the structural mosaic present in the region ranging from 100 to 400 m apart, with a total useful area of 0.7625 ha sampled.
The selected forests were arranged according to the tidal flood gradient, in order to include in their characterization from fringe to transition and to dry land (Apicum or sandy cord). The delimitation of the forests was performed using compass, track and GPS. We consider the criteria for each sample considering all individuals with height greater than 1.0 m, in order to measure the following variables: the Circumference at Breast Height (CBH) or Circumference at Ground Height (CGH), total height, Number of trunks per individual, description of the condition of the tree (living or dead), besides being annotated observations of the environment. The identification of plant species was carried out using the "Guide to the study of mangrove areas" (SCHAEFFER-NOVELLI; CINTRÓN, 1986) . It is important to emphasize that, despite the non replication, the size of the plots (forests) was defined to guarantee sample representativeness, and a plot is allocated to each differentiated physiognomy, varying from 100 to 400m², with a minimum of thirty (30) After tabulating the data, the following parameters were calculated: Relative Density (RD) living and dead trunks = number of trunks / Grove area); The basal area of each species is obtained by the sum of the sectional areas (Σgi = (π / 4 * DAP²); Absolute Frequency (AF) = (number of forests with occurrence of species i / total number of forests) * 100; Relative Frequency (RF) = (Absolute frequency of the species i / Σ of the absolute frequencies of all species considered in the survey)*100; Importance Value (IV)= (RD + RF + DoR), which allows equal weights for the number of individuals and biomass (FELFILI; REZENDE, 2003) . The diameter classes were established considering other phytosociological studies on mangroves, as provided by the current literature (SCHAEFFER-NOVELLI; CINTRÓN, 1986) .
The MacGuinnes Index (IGA) was used to evaluate the species distribution. The STATISTICA 7.0 Software was performed with the collected samples data according to the relative density, very helpful in the identification of the homogeneity of this structural features of the São Francisco River estuary mangrove.
RESULTS
Three typical mangrove species were recorded in the São Francisco River estuary: Avicennia germinans (L.) Stearn, Rhizophora mangle L. and Laguncularia racemosa (L.) F. Gaertn. The spatial distribution of these species using MacGuinnes Index (IGA) has been classified as uniform for the R. mangle and aggregated to L. racemosa and A. germinans.
It was observed that the mangrove of the São Francisco estuary presents a heterogeneous structure development (Table 1) It was also observed a trend of structural patterns in the São Francisco mangrove forests, and is possible to affirm that the greater the distance of riverside communities and shrimp farms, the greater the structural development of the forests.
In general, the highest densities of living trunks were observed in forests S12, S15, S22, S28, and these forests are characterized by trees of small diameter, and sometimes by R. mangle and L. racemosa, or by R. mangle And A. germinans. In the field, it was possible to verify that these forests are subject to the constant stress of the marine erosion (S12), as well as of the anthropic interference (S15, S22 and S28) not allowing to reach maturity. The density of dead trunks was higher in S3, S7 and S12 forests (2800, 2400, 2700 trunks ha-1, respectively), and a large occurrence of termite mounds was recorded in these forests. The R. mangle species presented higher values in all parameters of the horizontal structure (Table 2) , thus demonstrating a greater structural development. In the São Francisco mangrove, the magnitude of importance (IV) identified for the species in descending order was: R. mangle (69.69%), L. racemosa (19.27%) and A. germinans (11. 04%). In the case of the A. germinans species, few individuals were recorded, but with high altitude, suggesting that they are the oldest trees in the São Francisco estuary mangrove, and probably are being replaced in the natural forest (ecological succession) by individuals of R mangle.It is important to note that R. mangle was recorded in all 34 study forests. In the vertical stratification, defined by the mean height of the individuals, the following strata were determined: lower (individuals with height less than / equal to 2.07 m); (Between 2.07 and 11.03 m) and higher (higher / equal to 11.03 m), where there was a higher concentration in the intermediate class of height, which, when added to the three species, is composed of 1381 individuals (Figure 1 Adopting as a comparative description of Brazilian mangrove performed by Schaeffer-Novelli et al. (1990) , in which the authors said that mature forests reach a little more than 10 meters in height, it can be stated that the São Francisco mangrove is in full development, seeking to reach its structural maximum. In all three strata, a dominance of R. mangle was noted.
With the distribution of individuals in diameter classes (Figure 2 ), a higher contribution of the species in the upper class (≥10) was observed, leading to the understanding that the estuary of the São Francisco river presents a high structural development, and shows a good state of conservation, since, in addition to the three species, 425 seedlings and youngsters were qualified in the forests. R. mangle presented the highest number of individuals in the class ≥10 and could be classified as dominant in the estuary. It is important to highlight the high number of young ones of this species in the studied forests, observed in the class ≥2.5, can be understood as a process of the ecosystem renewal, considering the phenological characteristics of flowering, fruiting and dispersion of propagules of the species.
In addition, it is observed that the highest number of individuals of the L. racemosa species was limited to class <10 cm, according to Petri et al. (2011) . This behavior is commonly observed in impacted areas. To infer that they are relatively juvenile forests. 
DISCUSSION
The low floristic diversity in the mangrove forests in relation to the other tropical forests, being associated to the specific conditions of this environment, allows a settlement by highly specialized species (MAIA et al., 2005) .
In the floristic comparison of the present study with other works carried out in the mangroves of Sergipe state, such as in the Sergipe River mangrove (LANDIM; GUIMARÃES, 2006) , the same species were observed as undoubted characteristics of this state mangroves.
The pattern described for forests in favorable environments was observed in forests S30, S31, S33, S34, which presented the highest mean height and diameter, being justified by the more distant location of the riverine communities, which reduces the impacts of the anthropogenic actions by the smaller. Accessibility to the site, and because it is a specific forest of R. mangle, characteristic of mature forests and without tensors.
In the present study, the distribution of individuals in diameter classes shows a behavior similar to that observed by Petri et al. (2011) in the mangrove of the Benevente River estuary in Anchieta State of Espirito Santo, Brazil.
The value of expanded importance (IV) synthesizes the horizontal and vertical structure of each species in a forest (SOUZA et al., 2007) , being therefore the parameter that presents the best definition for the ecological importance of the species, observing its distribution. Not only from the horizontal or vertical point of view, but by the sum of the two analyzes (CIENTEC, 2006) .
The dominance of R. mangle has been reported for Brazilian mangroves (MARTINS et al., 2011) and is related to the great dispersion and viability of propagules (JIMENEZ, 1985) . This behavior is a guarantee of the permanence of the species in the phytochenosis since that, for Longhi et al. (1992) , a species has a presence assured in the structure and dynamics of the forest when it is represented in all the strata.
The process of instant colonization in mangroves is justified by Tognella and Oliveira (2012) as a reflection of the low diversity, associated to the characteristics of each species by a distinct habitat, which leads to the formation of floristic and homogeneous structures. This fact ends up generating a small variation of diameter and height classes in most of the phytosociological studies in mangroves, making possible a more accurate comparison among the mangrove forests.
The lower number of L. racemosa individuals is probably due to the selective cut observed in some areas of the mangrove. However, for Cavalcanti et al. (2009) , the most representative record of R. mangle is a strong indicator of preserved forests, because they are less tolerant to interference. A. germinans behaves differently from the other two species, with an increase in the number of individuals as the diameter increases, probably because they are being replaced in the São Francisco mangrove forests.
The exploitation of wood by the local population has gradually promoted a change in its architecture, being more branched and less developed. A differentiated behavior of the species is also observed as it moves away from the riparian communities. The current trends of extraction may threaten the distribution of L. racemosa in the São Francisco River mangrove, as observed by Rodríguez-Zúñiga et al. (2011) reporting similar pressure in the Alvarado mangrove, Veracruz, Mexico.
The results described in this study demonstrated that the mangrove São Francisco River estuary of the presents a structural variability that can be associated with environmental characteristics (marine erosion) and anthropic factors. The peculiarities of each forest highlight the importance of preventive actions for the conservation of this ecosystem.
CONCLUSIONS
• The mangrove presented heterogeneity in the structural development (behaving differently among the forests), possibly due to the distribution and architecture of the species and also in response to environmental tensors present in the area.
• Interspecific competition is probably influencing the spatial distribution of plant species in the region, since the forests of Avicennia germinans are being gradually replaced by L. racemosa and / or R. mangle.
• Rhizophora mangle was the dominant species in the São Francisco River estuary mangrove, presenting the highest phytosociological indexes.
• Laguncularia racemosa is the most exploited species by the local population in terms of wood, and has undergone a gradual change in its architecture, being more branched and underdeveloped. 
